Chemoprevention of azoxymethane-initiated colon cancer in rat by using a novel polymeric nanocarrier--curcumin.
Curcumin is a potential natural anticancer drug with limited bioavailability due to the lack of solubility in aqueous solvents. The present study is designed to investigate the preventive effects of polymeric nanocarrier-curcumin (PNCC) on colon carcinogenesis in an azoxymethane-induced rat tumor. Forty rats were divided into control, curcumin- and PNCC-treated groups. Animals received azoxymethane (AOM) as a carcinogenic agent (15 mg/kg, s.c.) weekly for two consecutive weeks. They were given curcumin 0.2% and PNCC two weeks before till 14 weeks after the last injection of AOM. In the end, post euthanasia, the entire gastrointestinal tract was scrutinized for tumors, and the rest of the body for metastatic deposits. Tumor number, size and location were characterized. The histopathological and immunohistochemistry examinations were also performed on colon tissue. In vivo, curcumin nanoparticles inhibited colon cancer growth in animal model. The tumors incidence and number decreased by nanocurcumin comparison with control. Furthermore, the nuclear/cytoplasmic ratio, epithelial stratification, nuclear dispolarity, goblet depletion, structural abnormality, and the expression of Beta-catenin and Bcl-2 proteins were reduced in PNCC compared to others groups (P<0.05). In addition, Bax protein expression was significantly increased in PNCC in comparison with control and curcumin-treated groups (P<0.001). The present study demonstrated the potential anticancer effects of PNCC in a typical animal model. The results provide evidence that nanopolymeric curcumin exerts a significant chemopreventive effect on AOM-initiated colon cancer through cell proliferation inhibition and apoptosis induction. More investigations are needed to confirm its safety for human use.